Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.005 Å; R factor = 0.048; wR factor = 0.131; data-to-parameter ratio = 16.3.
The asymmetric unit of the title compound, C 11 H 13 ClN 2 OS, contains two independent molecules. Both molecules maintain a trans-cis configuration with respect to the position of the carbonyl group and the benzene ring against the thione group across the C-N bonds. The molecules are stabilized by intramolecular N-HÁ Á ÁO hydrogen bonds. In the crystal, the molecules are linked by intermolecular N-HÁ Á ÁS, N-HÁ Á ÁO and C-HÁ Á ÁS hydrogen bonds into chains along the c axis. C-HÁ Á Á interactions further stabilize the crystal structure.
Related literature
For the biological properties of thiourea derivatives, see; Sun et al. (2006) ; Figueiredo et al. (2006) . For a related structure, see: Othman et al. (2010) ; For standard bond lengths, see: Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of the C17-C22 and C6-C11 rings, respectively. 
known to possess anticancer activity (Figueiredo et al., 2006) . The title compound (I), is analogous to the previously repor- (Othman et al., 2010) except the terminal chlorine atom is attached at the γ position, 3 (C-C) bonds away from the carbonyl group. The asymmetric unit consists of two independent molecules (Fig.1 ). Unlike its 3-chloropropionyl analog, the butanoyl group is not planar. However, the thiourea C4/N1/C5/S1/N2/C6, C15/N3/C16/S2/N4/C17 fragments and the benzene rings, (C6-C11) and (C17-C22) are each planar with maximum deviation of 0.059 (2)Å for N3 atom from the least square plane. In each molecule, the benzene ring is vertical to the thiourea fragment with dihedral angle of 72.98 (12)° and 81.47 (14)°, respectively. The bond lengths and angles are in normal ranges (Allen et al., 1987) and comparable to those in the N-(3-chloropropionyl)-N'-(phenyl)thiourea. Both molecules maintain the trans-cis configuration with respect to the position of the carbonoyl and phenyl groups against the thiono C=S bond across their C-N bonds. Such configuration allows the formation of intramolecular hydrogen bonds between the carbonyl oxygen atom and thioamide hydrogen atom, C4-O1···H2-and C15-O2···H4, in both molecules. In the crystal stucture, the molecules are linked by N1-H1···S2, N2-H2···O2, N3-H3···S1, N4-H4···O1 and C14-H14A···S2 intermolecular hydrogen bonds (symmetry codes as in Table 2 ) forming infinite one-dimensional chains along the c axis (Fig.2) .The molecule is also stablized by C2-H2A···π and C13-H13A···π with the centroid benzene ring Cg2,(C6-C11) and Cg1,(C17-C22) respectively (Table 2) . Experimental 30 ml acetone solution of aniline (1.33 g, 14 mmol) was added into 30 ml acetone containing 4-chlorobutanoy chloride (2.00 g, 14 mmol) and ammonium thiocyanate (1.09 g, 14 mmol). The mixture was refluxed for 2 h. The solution was filtered and left to evaporate at room temperature. The yellowish precipitate obtained after a few days, was washed with water and cold ethanol. The colourless crytals were obtained by recrystallization from ethanol. Yield 90%; m.p 392.3-393.2 K.
Refinement
All H atoms attached to C and N atoms were fixed geometrically and treated as riding with C-H= 0.93-0.97 Å(aromatic and methylene) and N-H= 0.82 Å(amino) with U iso (H)=1.2U eq (C or N).
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of (I), with displacement ellipsods are drawn at the 50% probability level. the dashed line denote the intramolecular hydrogen bonds. 
N-(4-Chlorobutanoyl)-N'-phenylthiourea
Crystal data 
Hydrogen-bond geometry (Å, °)
Cg1 and Cg2 are the centroids of the C17-C22 and C6-C11 rings, respectively. Symmetry codes: (i) −x+1, y−1/2, −z+1/2; (ii) −x+1, −y+1, −z+1; (iii) −x+1, y+1/2, −z+1/2; (iv) −x, −y+1, −z.
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